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Abstract	
	
This	 paper	 presented	 a	 Location	 Based	 Service	 booking	 system	 using	 GPS	 on	 smart	phones	for	auto	rickshaw	transportation	in	Jakarta.	This	system	is	used	to	determine	the	state	of	the	point	latitude	coordinates	(latitude)	and	longitude	(longitude)	and	distance	
of	the	vehicle	closest	to	the	person	who	booked	the	services	of	the	three‐wheeler.	The	vehicle	tracking	system	needed	to	facilitate	the	booking	of	vehicles	in	combination	with	
the	system	contained	on	the	devices	used	on	the	vehicle	buyer,	so	when	passenger	can	
view	nearest	 location	of	available	auto	rickshaw.	The	system	tracks	 the	coordinates	of	the	 auto	 rickshaw	 from	 GPS	 on	 the	 driver’s	 smart	 phone.	 In	 contrast	 to	 currently	existing	system,	the	passengers	have	higher	degree	of	confidence	offered	by	the	ability	
to	 choose	 which	 available	 rickshaw	 to	 call,	 and	 a	 pre‐deal	 with	 the	 driver	 when	 he	confirms	 the	 order.	 In	 case	 of	 the	 selected	 rickshaw	 not	 responding	 the	 order,	 the	
passenger	can	switch	to	other	available	rickshaws.	
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1. Introduction	
Bajaj	 auto	 rickshaw	 was	 introduced	 to	 Jakarta	 in	 the	 1970s	 to	 replace	 becak	
(rickshaw),	 which,	 being	 propelled	 by	 human	 power,	 is	 deemed	 inhumane	 by	 the	
government.	 Alongside	 passenger	 cars,	 buses/trucks,	 and	 motorcycles,	 Bajaj	 auto	
rickshaw	is	classified	as	Kendaraan	Jenis	IV	(Type‐4	Vehicle)	in	Jakarta.	The	vehicle	itself	
is	 derived	 from	 Italian	 Piaggio	 Vespa	 scooter	 and	modified	 under	 license	 by	 Bajaj	 of	
India	is	known	for	its	sturdy	and	reliability;	it	can	carry	2	passengers	and	cargo.	
Although	an	official	form	of	public	transportation,	Bajaj	is	practically	neglected	by	
the	 regulation,	 with	 further	 restriction	 from	 operating	 on	 main	 streets	 of	 Jakarta.	
Advances	 in	 technology	 helped	 digitize	 gadgets	 and	 equipments	 used	 by	 people,	
including	maps.	 Digital	 maps	 fulfill	 every	 need	 like	 navigation	 and	 point	 location	 has	
seen	 widespread	 use	 on	 private	 and	 public	 vehicles	 (Deb,	 2010).	 With,	 Global	
Positioning	 System	 (GPS),	 this	 system	 can	 pinpoint	 the	 current	 position	 of	 the	 user	
(Patil,	 2015).	 The	 system	discussed	 here	 is	 designed	 to	 facilitate	 easier	 order	 by	 auto	
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rickshaw	passenger	 in	 locating	 the	 nearest	 available	 auto	 rickshaw	by	 the	 use	 of	 GPS	
service	 on	 the	 user’s	 smart	 phone,	 and	 the	 Bajaj	 driver	 can	 also	 locate	 the	 passenger	
more	easily	(Pan,	2013).	
2. System	Design	
The	 principle	 of	 the	 system	 centers	 on	 internet	 web	 service	 communications.	
Passenger	and	Bajaj	Registration	IDs	are	stored	in	the	server.	Passenger	looks	on	a	list	of	
the	 nearest	 available	 Bajaj	 auto	 rickshaws,	 select	 one,	 and	 the	 system	 will	 send	
notification	message	 to	 the	 selected	 rickshaw.	The	order	 then	 enters	 a	pre‐deal	when	
the	driver	 confirmed	 the	order	 to	pick	up	 the	passenger,	 the	ordering	passenger	 then	
received	confirmation	message.	The	process	flow	of	the	system	is	depicted	in	Figure	2.	
	
Figure	1.	System	overview	
 
	
Figure	2.	Process	flow	diagram	
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3. Testing	and	Analysis	
3.1. BaJak	(Bajaj	Jakarta)	Application	
The	 purpose	 of	 this	 application	 is	 to	 facilitate	 easier	 Bajaj	 ordering	 by	 both	 the	
passenger	 and	 the	 Bajaj	 driver.	 To	 ensure	 the	 identity	 of	 both	 parties,	 driver	 and	
passenger	must	be	registered	to	the	system.	
	
Figure	3.Main	screen	
	
Figure	4.	Register	screen	
	
Figure	5.	Passenger’s	list	of	nearby	available	drivers	
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3.2. Distance	Calculation	
Distance	 between	 passenger	 and	 drivers	 location	 in	 Figure	 6	 is	 calculated	 by	
determining	 the	difference	of	 the	position	with	Pythagoras	 triangular	 equation	on	 the	
decimal	longitude‐latitude	values.	
 
   212212 LongLongLatLatn  	 	 	 	(1)	
	
Since	one	degree	of	Longitude	and	Latitude	equals	to	111,32	km	on	the	region	near	the	
equator,	the	distance	between		the	two	points	can	be	calculated	as:	
 
kmnd 32,111 		 	 	 	 	 (2)	
	
3.3. Server’s	Database	
The	following	figures	depicted	the	user	database	and	their	transaction	history.	
	
Figure	6.	Users	database	
	
Figure	7.	Users	transaction	history	
3.4. PDCS	(Passenger‐Driver	Connecting	System)	
The	 ordering	 system	utilizes	 short	message	 notification	 between	 passenger	 and	
driver	 to	do	 the	pickup.	Only	on	duty	drivers	with	available	 status	are	 able	 to	 receive	
messages,	since	off	duty	drivers	did	not	appear	on	the	list	of	available	drivers.	In	case	of	
off	 duty	 drivers	 forgot	 to	 change	 their	 status	 and	 receive	 call	 order,	 the	 system	has	 a	
limit	of	3	minutes	for	a	driver	to	respond,	if	the	driver	did	not	respond	by	confirming	the	
order,	the	pre‐deal	is	cancelled	and	the	driver’s	status	is	changed	to	off	duty.	Meanwhile,	
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notification	 is	 sent	 to	 the	 passenger	 to	 select	 another	 rickshaw	and	other	 drivers	 can	
also	take	bid	for	the	order.	Considering	the	habit	of	most	Indonesian	mobile	phone	users	
still	use	short	messaging	service	(SMS).	
	
   (a)    (b)    (c) 
Figure 9. System messaging (a)Passenger call on Driver’s phone, (b) Driver confirmation on 
Passenger’s phone, and (c) Driver unable to comply 
4. Conclusion	
Following	the	test	and	evaluation	of	the	system’s	prototype,	some	conclusions	can	
be	drawn	as	follows:	
1. Distance	 calculation	 is	 currently	 based	 on	 straight	 line,	 it	 still	 in	 the	 process	 to	
determine	 the	 actual	 travel	 distance	 and,	 complemented	 with	 traffic	 data,	 travel	
time	for	the	driver	to	reach	the	passenger,	
2. The	 BaJak	 application	 is	 still	 in	 user’s	 manual	 refresh	 to	 update	 the	 latest	
information	on	vacant	drivers	and	available	passengers,	
3. Jitters	in	longitude/latitude	reading	on	smart	phone	of	up	to	50	m	radius	due	to	the	
accuracy	of	the	built	in	GPS	receiver	
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